Hydropower Development Policy 1992 
(Modified) 2001 


After 1990, 


Concept of power system restructuring (establishing competition 
in the electricity industry) evolved due to open market and 
liberalization policy adopted by the country. 


Issues of monopoly, transparency, cost and quality of electricity etc. 
were raised. 


As a result, government invited private sector to participate in the 
power sector development through promulgation of hydropower 
development policy, 1992 and the electricity act, 1992. 


Hydropower Development Policy 1992 
(Modified) 2001 


Electricity act was developed in 1992 for management and 
development of electricity. 


It incorporates license application, its issuing measures, 
obligations, License fees, Royalty, Taxes and energy tariffs etc. 


Hydropower Development Policy 1992 
(Modified) 2001 


It basically incorporates: 


Implementation of Build, Operate, Own and Transfer Concept. 
Attracting national and international investment. 


Effort to implement large storage type and multipurpose 
projects. 


Public private partnership policy. 


Emphasis on hydropower as an alternative of biomass and 
thermal plants. 


Hydropower Development Policy 1992 
(Modified) 2001 


Implement appropriate social and environmental measures. 
IEE 
EIA 
Provide reliable and qualitative service to consumers. 
Royalty to affected municipality, Rural-municipality. 


Assume local benefit from the projects (Rural electrification, 
employment etc.) 


Implementation of training programs to produce skilled 
manpower. 


Hydropower Development Policy 1992 
(Modified) 2001 


The provision of license shall be as follows: 


1. Study and survey License 
2. Generation License 
3. Transmission License 


4. Distribution License 


No license shall be required for hydropower project up to a capacity 
of 1 one MW. Such hydropower project shall be registered with the 
District Water Resources Committee prior to commencement of the 
works of such project. Information of such registration shall be given 
to the Department of Electricity Development. 


Hydropower Development Policy 1992 
(Modified) 2001 


An application has to be duly submitted to the Department of 
Electricity Develooment (DoED) to obtain the license. The 
study/survey license of a hydropower project up to a 
maximum capacity of 10 MW shall be issued normally within 
60 days of the submission of all the details. 


The licenses of all other types shall normally be issued within 
120 days of the submission of all the details. 


Hydropower Development Policy 1992 
(Modified) 2001 


The survey and generation license has to be obtained for the 
captive plant. The license shall normally be issued within 120 
days of the submission of all the details. 


Term of the License: 
The study/survey license: 


The term of the study/survey license shall be for a maximum 
period of (5) five years. 


Hydropower Development Policy 1992 
(Modified) 2001 


. The hydropower generation license: 


The project supplying the internal demand: 
Thirty-five years (35) from the date of issuance of the generation license. 
The export-oriented hydropower project: 
Thirty years (30) from the date of issuance of the generation license. 
The Electricity Transmission and Distribution License: 


The term of the electricity distribution license shall be twenty-five years 
(25) from the date of issuance of the license. 


The term of the license for electricity transmission and distribution may 


be renewed for ten years (10) at a time in accordance with the prevailing 
law. 


Hydropower Development Policy 1992 
(Modified) 2001 


il) Investment: 


Sole or JV investment of domestic and foreign investors 


Joint venture company of the private sector 


Hydropower Development Policy 1992 
(Modified) at 


lil) Royalty: 


Less than 


1 MW 


1-10 MW 


10-100 
MW 


More than 


100 MW 
Captive 


Export RoR 


Export 
Storage 


NA 


Rs 100 
Rs 150 


Rs 200 


Rs 1500 
Rs 400 
Rs 500 


NA 


Rs 1000 
Rs 1200 


Rs 1500 


Rs 3000 
Rs 1800 
Rs 2000 


Hydropower Development Policy 1992 
(Modified) 2001 


iv) Power Purchase Agreement: 


Reservoir Projects: Rs. 12.40 per unit (Dec-1 to may 28) 
Rs. 7.1 per unit (May29 to Nov 30) 
ROR Projects: Rs. 4.8 per unit (Wet Seasons) Jun to Nov 
Rs. 8.4 per unit (Dry Seasons) Dec-May 
Peaking ROR Projects: Rs. 4.4 per unit (Wet Seasons) Jun to Nov 
Rs. 10.55 per unit (Dry Seasons) Dec-May 


Department of Electricity Development 
(DoED) 


Electricity Development Center (EDC) was established on July 
16, 1993 (2050 Shrawan 1) under the Ministry of Water 
Resources 

Objective is to develop and promote electricity sector and to 
improve financial effectiveness of this sector at the national 
level by attracting private sector investment 


EDC was later renamed as Department of Electricity 
Development (DOED) on January 26, 2000 (2056 Magh 12). 


Department of Electricity Development 
(DoED) 


Promotion of private sector by awarding license for power 
generation 


Feasibility study of small, medium, large and storage type 
hydropower projects 


Monitoring of existing and under construction hydropower 
projects 


Advising MoE regarding plans and policies and other 
regulatory issues related to hydropower projects 


Water and Energy Commission 
Secretariat (WECS) 


An advisory think tank type of body under the Ministry of 
Energy to advise to the government regarding water and 
energy related issues( irrigation, flood control, energy etc.). 


(WECS) OBJECTIVES 


To formulate and assist in developing policies and strategies 
in the water resources and energy sector. 


To provide suggestions, recommendations and guidance in 
the development of irrigation, hydropower, and drinking water 
projects 


To formulate and develop policies and plans related to 
industrial use of water, flood management, in-land navigation, 
fisheries and other sectors related with water resources, along 
with the protection of the environment relating to the above 
sectors. 


(WECS) OBJECTIVES 


To render opinion, advice and recommendations on bilateral 
and multilateral issues relating to water resources and energy. 


To act as a documentation center for all regional water 
resources and energy related issues. 


To provide assistance to the concerned ministries in 
formulating policies and objectives to be included in the 
perspective/periodic plan relating to the water resources and 
energy sector. 


Foreign Investment and Technology 
Transfer Act,2049 (1992) 


Main provisions: 


Permission to be taken: 
Permission of the department of industries or department of cottage 
and small industries 


Facilities to foreign investors: 


Income tax facilities, taking foreign currency away from the country etc. 


Visa provision: 


Matters related to the non tourist visa, business visa, residential visa etc. 


lv_ Place of settlement of disputes: 
v) Power to frame rules. 


Water resources act, 2049 


Main provisions: 


i) Ownership of the Resources: 


State’s ownership 


ii) Utilization of Particular resources: 
License required except for drinking water, domestic use, irrigation, water mills, boat for 
local transport etc. 


iii) Priority order: 
a) drinking water and domestic use 
b) irrigation 
c) agriculture uses such as animal husbandry and fisheries 
d) hydroelectricity 
e) cottage industry, industrial enterprises and mining uses 
ft) recreational uses 
h) other uses 


Water resources act, 2049 


Main provisions: 


iv) License: 


Shall be issued within 60 days of applying with prescribed 
forms and documents 


v) Government of Nepal may utilize or develop water resources: 
vi) To enter into other's premises: 


Prior notice is necessary 


vii) Not to cause substantial adverse effect on environment: 


Water resources act, 2049 


Main provisions: 


vili)Water resources not to be polluted: 


Pollution tolerance limit fixed by Government shall not 
be violated. 


License may be cancelled: 
Cancellation of license in case the licensee acts or 
performs in contrary to this act or makes no progress 


x) Penalties: 
Upto 5000/- if one violates the law. 


Electricity Act, 2049 


Main provisions: 


Survey,generation, transmission or distribution of electricity: 


No license is required upto 1000 KW. But information should be 
furnished to DoED before execution 


ii) Provision of license: 


Application in the prescribed form is needed along with technical, 
financial and environmental details. 


iii) Terms of License: 
Maximum upto five years 


iv) Restriction on the issuance of license: 


Same license will not be issued for other applicant 


Electricity Act, 2049 


Main provisions: 


v) The government may enter into agreement with the license: 


Government of Nepal may enter into agreement of electricity or 
other financial and technical matters. 


vi) Royalty to be paid. 

vii) Facilities related to income tax, other taxes and charges. 
viii) Facilities related to foreign exchange. 

ix) Assessment of electricity charge and other charges. 


Electricity Act, 2049 
Main provisions: 
x) National transmission line or grid. 
xi) Sale of electricity to other utility. 
xii) Import and export of electricity. 
xiii) Quality standard of electricity. 
xiv) Repair and maintenance. 
xv) Condition of Nationalization 


Electricity Act, 2049 


Main provisions: 


Provisions related to distributors and consumers of electricity: 
Application to be submitted for the installation of electricity lines. 
Installation of meters by distributors. 

Quality of electricity to be maintained by the distributors. 
Optimum power factor to be maintained. 

Reactive power compensation. 

Clearance (both line and ground, house, etc.) 

Permitted distance between lines for different voltage levels. 
Safety from lightening. 

Earthing. 


No bare line above home 


Electricity Act, 2049 


Main provisions: 

v) Provisions related to safety: 
Warning board. 
Insulation gloves. 


Notice for the first aid when affected by electric 
shock. 


Safety belt. 
Information of accident. 


Conceptual Sketch of Density Currents and Sediment Deposits in a Reservoir 
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Measurement of sediment load — sediment sampie to be collected at regular intervals of 
ime and at different depths of the reservoir. The sample are to be dried and the 
amount of sediment material is calculated. It is calculated as ppm or weight 
percentage. 


Resevoir life — It is dependent on the maintenance of the reservoir and the amount of 
siltattion taking place at every flood season. A dead storage in the reservoir is 
provided for silting the fine materials. The water in the dead storage is 

unutilized. If proper care is not taken in the maintenance of the reservoir i.e ., 

desilting then the effective storage or live storage will be affected leading to failure 

of the reservoir or reducing the effective or live storage of the reservoir. 


Trap efficiency (n) — This is a measure of reservoir sedimentation. 
The investigations show that the trap efficiency is a function of the ratio of 
reservoir capacity to the total inflow 


a) 

n= (—— 

. inflow 

The rate of silting is much higher in the initial stages of the inflow into the 
reservoir, then the rate of silting will reduces as silting goes on. Therefore the 


complete filling of reservoir may take quite a long period. 
with regards to the small reservoir on a large stream 


A small reservoir on a large dam having a small capacity has a large inflow 
rates. 


It has a small capacity/inflow ratio. 
The trap efficiency of such reservoirs is extremely small and the stream passes 
most of its inflow quickly and the finer sediments are discharged 


without getting time to settle. 


On the contrary A large reservoir on a small stream with less inflow rates has 
higher capacity/inflow ratio. 


Such reservoirs has a greater trap efficiency. 


Such reservoirs retain water for several years and permit almost complete 
deposition of the sediment. 


Life of a reservoir 
1. Capacity of reservoir — is calculated from the study of inflow rates, leakage 
factors, type of rocks and structure, topography, drainage basin analysis and 
trap efficiency etc. 


2. Assume 10 % trap efficiency for reduced capacity due to silting. 


3. For the interval of 10 % capacity, average trap efficiency is calculated by taking the 
average of trap efficiency (n). 


4. Sediment inflow rate is determined by drying the sediments from the water 
samples. 


5. The total annual sediment transported is multiplied by the trap efficiency and_ is 
converted into hectare-metre (volumetric) units for one year. 


6. Volume interval (10 % of the capacity) is divided by the sediment deposited __in 
order to get number of years to fill this volume interval of 10 % capacity. 


7. This procedure is repeated further at 80 %, 70 %, 60 %,..... 20 % of the 
capcity. The total life of the reservoir = total number of years required to fill 
of the volume intervals. 


Reservoir Sediment Control 


1.Proper selection of reservoir site 


; > ¢ > 
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4.Control of sediment deposit in the reservoir 


5.Removal of sediment deposit 


Flow Duration Curve 


Flow duration curve is a plot of discharge versus percentage of time that 
| particular discharge was equated or exceeded. The basic time unit used in 
preparing a flow duration curve will greatly affect its appearance, For most 


stutlies, mean daily discharges are used. These will give steep curve when mean 
| monthly flow is used, resulting, curve will be flatter due to averaging of shart 
| term peaks with intervening short term flows during a month. 
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Step 5 . 
Calculate exceedance probability (P) as follows; 


P = xh x 100 
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3.4 POWER DURATION CURVE 
In isa plot of power va. percenlage of time, we have, 
power (FP) = nyQu ye 
where. ¥ = 9S10N/m? 
7 is overall efficiency 
Q is discharge al turbine 
Hye i net head = Heras — hy Chead loss) 
Friction head loss (hy) = oa 
where, f is friction factor 
lis length of pipe 
yv f-velocity of water 
d is diameter of pipe 
‘Considering net head remains constant, 
P= Constant * O 


Hence, power duration curve is similar to the ow duration curve. The produce 


-to draw power duration curve is similar to power duration curve except we 
‘should determine the mean monthly power. 
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Flot the flow duration cure. 


Solution: Probability of 
exceedance | 


P = 5}x 100 


Probability of exceedance is plotted in x-axis and flow is plotted in y-axis tog 
flow duration curve. : 
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Turbine centre line = 1650 mas! 
Diameter of 4.0 km long tunnel = 3.0 m, f = 0.014 
+ Diameter of 1 km long penstock = 2.2 m, f = 0.012 
Hydraulic efficiency 95%, Transformer efficiency 99%. cons 
only frictional loss 
a) Compute installed capacity, primary and secondary ener 
"produced from the power plant assuming that 10% m 
flow to release downstream. What is plant factor? 
b) The developer is interested to develop a daily peaking x 
for 4 hours. What will be the capacity of the reservoir ts 
daily peaking requirement. [207ze 


Solution: 
Design discharge (Q) = 18 m’/sec. 


Gross head = 2250 ~ 1650 = 600 m 


Friction head loss in tunnel = 3 


_ 8x 0014 x 40009" 
981 x nx 3 
=0019¢9 


<P, ee ock = £0012 x 10000" _ poised 
981 x n?x 2? 


Total head loss = 0.019 + 00192 ¢° = 0.0382 Q* 


Overall efficiency = 0.95 x 0.93 x 0.99 = 0.87 
Environmental release = 10% of 3.4 = 044 m’/ sec. 


Installed capacihy = 50273 kiv 
Total energy = 454.72 GYWh 


Primary energy = 15660.37 365 x * = 137.18 GWh 


j 
i 
tr 


Secondany energy = 456.72 — 157.18 = 319.54 GWh 


Plant factor = <—/ictualenergy produced by plant 
aximum energy that can 


produ 
_ 456.72 x10" 
= 5 SEE cag = 0.577 


Design discharge = 18 m?/ sec. 
Water stored during off peaking houris., 20 hours = 18 x 20 x 60 x 60 


= 1708000 mA 


Determine requirement reservoir capacity from the data given below; 


‘May | Jun | 


Assume that surface area of reservoir is 6000 hac throughout. 


For July, 
Q,=3 m? /'sec. 
Rainfall = 28 cm 
Evapo-transpiration (E,) = 10 cm 
Discharge due to rainfall, 
(28 — 10) x 107° x Surface area 
Qruett “3x i xan. 
_ (28-10) x 10* x 6000% 10" 
~ go 2x36 
= 4.167 m/sec. 
Total discharge (Q) = 30 + 4.16 = 34.167 m*/sec. 
Volume inflow in July (V\) = Q x day x 24% 3600 
= 34.167 3 30 % 24 ™ 3600 = 88560000 mm’ 
milarly, calculated all months in the tabulation forms: . 
nice, Tequired reservoir capacity is 63224000 m? 
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Hydropower plant developed in the river has net head of 110m, 
overall efficiency of 85% and 10% of water is required to be 
environment and downstream user in the river. If the plant is use) 
peak, load plant operating only for 6 hours a day, determine thy 
capacity of the plant. | 
Mean monthly flow for a Nepalese river is given below: | 


‘aon [Jon| Feb [May [Ape] May [Jun | Jul [Aug] Sept [Oct] Nov] 
i 300 2520) 2000] 900] 650] 
i) Without pondage | 
i) With pondage but allowing 10% of water to be lost in evapora!’ 


Salution: 
ASSIMEe, 
: Stream discharge = QO... 


OU = 100 m*/ sec. 
aesigm for power generahon = QO, — 10% of O... 
= 100 — Fh = 100 
= 90 m/sec, 
Peak load plant operating time = 6 hours daily 
Civen that: 
Net head (Fi,,,) = 110m 
Efficiency (y) = 85% = 0.85 
Without pondage 
Firm capacity of the plant (P) = 7yQH 
= 9.81 x 10°? x 0.85 x 9 x 110 
= 82.55 Mvy 


With pondage 

Operating time = 6 hours chaily: 

Volume stored in 18 hrs = 90 x 18 x 3600 = 5832000 m? 
Evaporation volume (10%) = 58320 m3 

Total volume = 5248800 m! 


Additional flow (On sy) ms aw = 243 m'/ ser. 
_ Total flow (OQ) = 90 + 243 = 333 m/sec. 
Fom capacity (P) = nH 


= 981% 107? 3 O85 x 333 
= 305.44 MW x 110 


~~ ive 


Example 3.11. 
A RoR pliant for peak load demand 

of 8 hours a day has | i i 
net head 25m. The plant efficiency can be taken i, beeen inflow of 20 cumec with 


a) a power output of the plant without pondage and with pondage. - 
ake a water loss of 10% due to of evaporation. 
Solution: 
(i) Firm output without pondage 
= 9.81x 20x 250.85 = 4.169 10°kW gaXe) 
(ii) With pondage; water stored in 16 hours when not in function. ase 
= 20x16x60x60=1.152x10°m® 


Net water obtainable from pondage when plant is working for 8 hours, allowing 10% losses 
(1.152x10°)x0.9 


1.037 10°m* 
Discharge available from pondage 
(1.038x10°) 

a 

(8x 60x 60) 

é cumecs 

with pondage 
“a 20 +36) x25x0.85 
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Tariff Structure 


Tariff structure is a set of rules and procedure that determine 
how to charge different categories of consumers. 


Types: 
Flat rate tariff 


Volumetric tariff: Based on actual metered consumption 
(with different variables; constant volumetric tariff, increasing 
block tariff, linear progression tariff & peak load tariff). 


Multi-part tariff: It includes two part tariffs, where users pay 
both a monthly fee for access and a usage fee for 
consumption of electricity. 


Tariff Structure 


An effective tariff structure needs to take into account the 
following elements: 


Financial viability (ensuring that the maximum allowed 
revenue is covered) 


Cost-reflectiveness (charging the customers in a way that 
reflects the costs plus a reasonable return a investment) 


Efficiency (setting prices at marginal cost) 


Social acceptability (ensuring that charges are reasonable so 
that all customers receive at least basic service and the 
subsidies are efficiency targeted. 


Tariff Structure 


Tariff shall be fixed on the basis otf: 


Rate of depreciation 


Reasonable profit 

Mode of operation of plant 

Changes in consumers price index 

Marginal cost of electricity generation 
Exchange rate of convertible foreign currency 


Financial institutional providing loan 


Royalty and policy adopted by Government of Nepal 


INSTALLED CAPACITY OPTIMIZATION 


The power generated by a hydropower plant & @ function of head and discharge, which is given by the 
follawing equation: 


P= yyQH 
Where P =power, » = specitic weight of water, Q = discharge, H = Head, and 9 = overall efficiency 
Energy = P*time 
Revenue = Energy *rate 


The power can be calculated for different percentile of available flow, Increasing the percentile of available 
flow, the design discharge reduces. Decreasing the design discharge, the size of hydropower components! 


such a5 intake, settling basin, conveyance system, penstack etc. decreases. Hence, the project cost} 
reduces. But, the propect capacity as well as energy also reduces due to the decrease in design discharge, | 
thereby decreasing annual revenue, Hence the revenue and cost is traded to pet optimum benefit. For this} 
generally, the flow with 25% available to 7O% available with certain interval is calculated: from the flow 


duration cure, and power and revenue is calculated. The cost for each option is also calculated and then 
optimization study is done, The optimum capacity is taken as installed capacity, 
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Example 24.1. The load on a hydel plant varies from a minum of 10,000 Wf 
22,000 kw a ne 


| a marumum of 35,000 kW. Two turbo-generators of capacities 
| been installed. Calculate : 
(a) total installed capacity of the plant : 
(b) plant factor ; 
(c} macumum demand ; 
id) loed factor ; 
(2) wrilzsation factor. 
| Solution. (a) Since Iwo generators, each of capacity 
have 
the toil installed capacity = =2« 22000 kW = 44000 KW. Ans. 


(6) Plant factor (Le. capacity factor) 


____ Energy actually producedintime# _ 
Max. energy that can be produced in time f 


(10060 + 35000) _ 
“= 0.511, pe 51.1%. Ams. 


(c) Maximum demand = 35000 kW (as given). Ans, 


| _ Average load overa certain period 
ah ali Peak load during that period 


: = =0.643 ie. 64.3%. Ans. 
35000 kW iouew tae a 


Max, power utilised 
Max. power available 
35000 kW we | 
= 44000 kW 0.795, i.e, 79.5%. Ams. 


(2) Utilisation factor = 


Example 24.2, A common load is skared by two Rydel stations ; ane being. a base 
load station with 20 MW installed capacity, and the other being a stand-by ste n with 
35 MW capacity. The yearly output of the stand-by station is ies 1 kWh and that af 
the hase-laad plant ax 110-x 10° kWh, The peak load taken by pope station i 
and this station works for 2500 hours during the year, The: base load si 
peak of 18 MW. Find out : 

| {@) Annual load factors for both stations, 
(>) Plant use factors for both stations. 
(e) Capacity factors for both stations, 
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Solution. We will work out all the required three factors for the base boad plant 
first, and then for the other stand-by plant. 


For Base Load Plant. For this base load station, data is given as: 
Installed:capacity =20MW=20% HEkW 
Yearly output =110x10°kWh 
Peak load wken == 18 MW=18e 10° EW. 
(a) Now, Annual load factor 
_ Potal energy (kWh) generated ‘per year 
- Max. power demand inkW x 365 « 24 
HOx 10" 
(18x 10°): % 365x 24 


Max, power uti lised 
Max. power ravailable 


__ 18000 kW _ ain oe : 
ean tele =0.9,£2°90%. Ans. 
____Av. energy utilised ina perio’ (year) 
(c) Capacity factor = Max. energy that can be produced in that period 


= 0.698, i¢: 69.8%. Ans, 


(6) Plant use factor= 


ah eo CEB H. Ans. 
(20 x 10") x (24 365) 


_ For stand by plant. The data given for this plant is - 


Instalied capacity = 25 MW = 25x 10° kW 

Yearly output in 2500 hrs = 10x 10°kWh 

Peak load =12 MW = 12« 10 kW. 
No. of working hours during the year = 2500 hr. 

(a) Annual load factor 


= Max. power demand in kW x (24 x 365) 


10x 20") 
. kWh = 0.095, jc. 9.5%, 


(2x 1 KW) x (4x 3681) 


“2510 EW = 048 i, 48%. Ans, 


(c) Capacity factor =—2v- 
ies 10x 108 kWh 
25x 10° kW) « 25001 ih 
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Solution, Installed capacity = 15,000) kW 
Load factor = 28% 
Av, Load 
pad tect = Peak Load 
The installed capacity plant serving as peak load plant means that the 
Installed capacity = Peak load. 
wa Peak load = Installed.capacity = 13000) kW 
Av, load 
0.23=-—- 15000 
Ay. load = ieeniacale = 4200 kW. 
(a) Now, when this plant has to serve as base load plant, it should develop average 
load, Le. 4200 kW. 
Hence, @ reqd. to develop 4200-kW is given by - 
P=S.81n- GQ: HH 
4200 = 9.81% 0.8x Ox 20 
: 74200 
& O= 5 81x 08% 20 
(6) When discharge in the stream is 35 cumecs, then power developed 
=9817-OH 
=9.81x 0.8 35x 20kW = S488 kW. 
Load factor ae 00 = 0:36, i. 36.6%. 
Hence, maximum load factor at 35 cumecs flow in the strea 


= 26.78 cumecs, Ans, 


Example 22.10. Jt ix observed that a run-oj-river aie tae 
weelly load factor of 25°74, all this capacity ohana Sones siete Ue pace a Pies : 
| river $0 that power plant may act as a base load plant. The following data is mp lied : Pied 
| installed capacity of generating plant = 10 MW eperating head = (6 m; Plant “ihe he = bie, 
if the stream flow is 5 m/s, find the daily load factor of the plant. . 
Solution. Weekly load factor = 25% 
Rated installed capacity of generating plant = 10 MW (= L00G0 kW) 
Operating head AH e#16m 
Plant efficiency, Hp = BOR 
Minimum flow in river in nr/sec, Q : 


= Average load 
Maximum demand 
Average load =Load factor ® maximum demand 
=0.25 » 10000 = 2500 kW 
F =Total eneray generated in one weet 
=3500 x 24% 7=42 = 10° kWh 
Now, Power developed, P= wOH EW 
£ cadee = 0.86% 991 xO * 16KW = 134.98 ORW 
E, =Total energy generated in one week 
=434.98 Ox 24 « 7 = 22676.6 QKWh 


Load factor: 


£=£, 
42* 10" = 2267660 
= O= si oe 18.52 m°/s 
2676.6 
Hence, minimum flow rate = 18,52 m/s. (Ans.) 
Power developed whe stream flow is 1S.nris, 
P, = 134,98 * 15=2024.7 kW 


E,=P, «time = 2024.7 « 24=48592.8 kWh 


_ 485028 
~ 1000 * 24 


= 0.2025 or 20.25% (Ans.) 


Continue... 


THE END 
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